INTRODUCTION
============

In patients with left or right ventricular assist device (LVAD/RVAD), continuous therapeutic anticoagulation is essential to avoid clot formations. In general, these patients are often reported to have an increased risk of gastrointestinal (GI) bleeding up to 40% \[[@b1-ce-2017-024]-[@b3-ce-2017-024]\]. The treatment of choice for upper GI bleeding is endoscopic therapy; drastic procedures, such as surgical gastrectomy, should be avoided wherever possible. Herein, we present the case of a multimorbid patient with LVAD/RVAD who needed continuous anticoagulation therapy. He was found to have a severe upper GI bleeding and was effectively treated with a combined multimodal endoscopy and surgical intervention to stop such bleeding. To our knowledge, this is the first case report describing this procedure.

CASE REPORT
===========

A 65-year-old man with an ischemic cardiomyopathy due to coronary heart disease was admitted to our hospital. At admission, the physical examination revealed cardiogenic and septic shocks with laboratory results showing renal failure, metabolic acidosis (lactate, 52 mmol/L), and anemia (hemoglobin, 9.6 g/dL). The patient had already received coronary stent placement and implantation of a defibrillator device due to severe congestive heart failure 2 months prior to this admission. Echocardiogram investigation demonstrated signs of severe left heart failure with a left ventricular ejection fraction rate of 25%. Furthermore, the patient presented with a high level of catecholamines; therefore, the decision for LVAD/RVAD implantation was taken. Since then, the patient received an intravenous continuous heparin with a partial thromboplastin time goal of 60 seconds in addition to his antiplatelet therapy with aspirin. After his clinical symptoms improved, the RVAD could be removed on postoperative day (POD) 22. Twenty-four hours before RVAD removal, the patient presented with the first episode of hemoglobin level drop and melena. Emergency esophagogastroduodenoscopy (EGD) revealed traces of digested blood but no sign of active bleeding in the upper GI tract. Forty-eight hours later, the patient presented with hematemesis and melena. Repeated EGD showed a bulky blood clot ([Fig. 1](#f1-ce-2017-024){ref-type="fig"}) measuring 10 cm in diameter but no active bleeding source. A full endoscopic evaluation was impossible at this point because of the blood clot. Owing to the large volume of the blood clot, an endoscopic extraction was also not possible; thus, after a discussion with our surgeons, a combined surgical and endoscopic therapy was decided upon. Angiography was also discussed as an option; however, as the risk of multiple bleeding sources owing to anticoagulation was high, we decided to use the combination of an endoscopic and surgical approach. The aim of this minimally invasive approach was to avoid performing a gastrectomy in this critically ill patient and to achieve a sufficient hemostasis using endoscopic techniques (over-the-scope clip \[OTSC\] placement and hemospray application).

First, the blood clot was removed by suctioning via mini-laparotomy and anterior gastrotomy by the surgeon ([Fig. 2](#f2-ce-2017-024){ref-type="fig"}). Afterwards, the surgical gastric access was closed again, and the endoscopist was able to show the surgeon two actively bleeding vessels, which were located at the posterior wall of the greater curvature (Forrest Ia, [Fig. 3](#f3-ce-2017-024){ref-type="fig"}) via diaphanoscopy.

The next step was the transparietal suturing of the two bleeding vessels performed by the surgeon, while the endoscopist visualized the bleeding site via diaphanoscopy to allow the surgeon to suture via the endoscopic image. From the luminal side, the endoscopist placed two 17.5 OTSCs (Ovesco Endoscopy AG, Tübingen, Germany) (type a) on each sutured vessel to ensure a firm hemostasis in this highrisk situation ([Fig. 4](#f4-ce-2017-024){ref-type="fig"}). Further, the endoscopic examination revealed a 1.2-cm-large laceration in the fundus and two superficial vessels sitting on top of the fragile gastric mucosa; each was clipped with standard hemoclips. Additionally, the patient presented with hemorrhagic gastritis; as such, endoscopy was finished by applying and covering all lesions with a hemospray (Cook Medical, Winston-Salem, NC, USA) ([Fig. 5](#f5-ce-2017-024){ref-type="fig"}). Full anticoagulation was started 6 hours after the intervention. No other episodes of melena or hematemesis occurred. Endoscopic control 24 and 48 h after operation found all the clips in place and no further signs of active bleeding. Unfortunately, the patient presented with bronchial bleeding, hemodynamic shock, and neurological deterioration due to intracerebral hemorrhage on POD 7, resulting in his death.

DISCUSSION
==========

LVADs have become a state-of-the-art therapy for advanced cardiac heart failure. Nevertheless, these devices are associated with certain side effects, such as GI bleeding, owing to the need for therapeutic anticoagulation, acquired von Willebrand syndrome, platelet dysfunction, and increased incidence of arterio-venous malformations due to chronic low pulse pressure \[[@b1-ce-2017-024],[@b4-ce-2017-024]\]. The bleeding is predominantly located in the upper GI tract (48%), and most of the lesions are peptic ulcers (31.8%) or angiodysplasia (29%). The incidence of GI bleeding in this population is reported to be as high as 18%--40% and therefore exceeds the risk of bleeding observed in patients who receive therapeutic anticoagulation for other medical indications \[[@b1-ce-2017-024],[@b5-ce-2017-024]-[@b7-ce-2017-024]\]. In a retrospective review, 101 LVAD patients were analyzed, and the event rate of GI bleeding was significantly higher in patients with non-pulsatile devices than in patients with pulsatile devices \[[@b3-ce-2017-024]\]. An already presented possibility to reduce the risk of GI bleeding in patients with LVAD is to reduce the pump flow speed to increase the pulse pressure and reduce the anticoagulation therapy afterwards \[[@b8-ce-2017-024],[@b9-ce-2017-024]\].

The treatment recommendations for GI bleeding in patients with LVAD still need to be developed. Guidelines from major endoscopic societies do not yet exist for this special and complex indication.

In general, randomized controlled trials suggest adding proton pump inhibitors (PPIs) to antiplatelet therapy based on the results reporting a reduction of risk of GI bleeding by more than 60% in patients with average bleeding risks and by 89% in those already presenting a history of bleeding \[[@b10-ce-2017-024],[@b11-ce-2017-024]\].

However, the role of endoscopic treatment remains uncertain in these patients. Recently, a retrospective case study of 29 patients reported successful endoscopic treatment in nine patients with bleeding associated with LVAD \[[@b7-ce-2017-024]\]. The treatment consisted of argon plasma coagulation, hemostatic clip placement, simple coagulation using a thermal device, and epinephrine injection. However, six of these patients undergoing endoscopic hemostatic therapy had rebleeding from the same location, despite PPI therapy.

Therefore, it is worth using new and combined techniques to halt bleeding such as that reported here. New endoscopic hemostatic techniques, such as OTSC placement or hemospray application, could improve patient care in this difficult and challenging clinical field. Further, combining endoscopic and surgical techniques could be an adequate therapy. The combination of OTSC placement and surgical suturing in the treatment of GI bleeding in patients with LVAD has not been reported yet.

In our case, endoscopic treatment alone was not feasible owing to the large blood clot that prohibited the visualization of the underlying bleeding vessels. A combined endoscopic and surgical approach seemed to be the safest and less invasive treatment. Otherwise, total gastrectomy or radiological embolization of an arterial vessel would have been the only likely alternative therapy. The combined strategy described here allowed the surgeons to visualize the origin of the bleeding and consequently to perform direct hemostatic suturing. At the same time, the surgical removal of the blood clot enabled the endoscopists to identify the multiple bleeding vessels. Following this, direct OTSC placement on the sutured vessels was feasible and effective. During the same gastroscopy, other small bleeding lesions were treated with standard hemoclips and hemospray. Hemospray was applied to maximize the therapeutic effects in this already multimorbid patient with hemorrhagic gastritis and minimize deleterious outcomes. As reported by Holster et al., hemospray application can achieve hemostasis even in a significant number of patients on antithrombotic therapy \[[@b12-ce-2017-024]\].

We conclude that the presented case herein provides preliminary evidence that a combined approach of endoscopic and surgical treatment may be a good option in the treatment of severe bleeding or recurrent bleeding in LVAD/RVAD patients. Such an approach is technically feasible, may reduce general surgical invasiveness in an already critically ill patient, and therefore, is likely to reduce the risk of postoperative complications. However, further studies are necessary to validate this method in larger patient cohorts, although it will certainly remain as the "last therapy option".
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